Inhibition of pentose phosphate pathway suppresses acute myelogenous leukemia.
Pentose phosphate pathway (PPP) is a metabolic pathway that generates NADPH and pentose. PPP genes have been reported to be primarily or secondarily upregulated in many cancers. We aimed to study the general alteration of PPP in acute myelogenous leukemia (AML). We performed data mining and analysis of the Cancer Genome Atlas (TCGA) AML dataset for genetic alteration of the PPP gene set. In vitro studies including proliferation, migration, and invasion assays, together with metabolite consumption and oxidation assays, were performed. PPP genes were upregulated in 61 % of patients with AML. The majority of altered cases were expression changes measured by RNA sequencing. Expressions of critical PPP genes such as G6PD, PFKL, PFKP, and PGLS were consistently upregulated in all altered cases. Altered PPP is not associated with survival or disease relapse. PPP inhibition using 6-aminonicotinamide (6AN) increases glucose oxidative metabolism in AML. 6AN decreased the glucose oxidation and increased fatty acid oxidation. Here, we showed that PPP inhibition increased glucose oxidative metabolism in AML. PPP inhibition suppressed growth, migration, and invasion of AML, but not colony formation. PPP plays an important role in AML. Our results could contribute to the development of novel targeted treatment.